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>human SULF1 full length cDNA (ORF highlighted in capitals) 

ccacccaccatcatctaaagaagataaacttggcgaatgacatgcaggttcttcaaggcagaataattgcagaaaatcttcaaa 

ggaccctatctgcagatgttctgaatacctctgagaatagagattgattattcaaccaggatacctaattcaaggactccagaaat 

caggagacggagacattttgtcagttttgcaacattggaccaaaatacaATGAAGTATTCTTGCTGTGCTCTGG 

TTTTGGCTGTCCTGGGGACAGAATTGCTGGGAAGCCTCTGTTCGACTGTCAGATCCCC 

GAGGTTCAGAGGACGGATACAGCAGGAACGAAAAAACATCCGACCCAACATTATTCTTG 

TGCTTACCGATGATCAAGATGTGGAGCTGGGGTCCCTGCAAGTCATGAACAAAACGAG 

AAAGATTATGGAACATGGGGGGGCCACCTTCATCAATGCCTTTGTGACTACACCCATGT 

GCTGCCCGTCACGGTCCTCCATGCTCACCGGGAAGTATGTGCACAATCACAATGTCTA 

CACCAACAACGAGAACTGCTCTTCCCCCTCGTGGCAG GCCATG CATGAGCCTCGGACT 

TTTGCTGTATATCTTAACAACACTGGCTACAGAACAGCCTTTTTTGGAAAATACCTCAATG 

AATATAATGGCAGCTACATCCCCCCTGGGTGGCGAGAATGGCTTGGATTAATCAAGAATT 

CTCGCTTCTATAATTACACTGTTTGTCGCAATGGCATCAAAGAAAAGCATGGATTTGATTA 

TGCAAAGGACTACTTCACAGACTTAATCACTAACGAGAGCATTAATTACTTCAAAATGTCT 

AAGAGAATGTATCCCCATAGGCCCGTTATGATGGTGATCAGCCACGCTGCGCCCCACG 

GCCCCGAGGACTCAGCCCCACAGTTTTCTAAACTGTACCCCAATGCTTCCCAACACATA 

ACTCCTAGTTATAACTATGCACCAAATATGGATAAACACTGGATTATGCAGTACACAGGAC 

CAATGCTGCCCATCCACATGGAATTTACAAACATTCTACAGCGCAAAAGGCTCCAGACT 

TTGATGTCAGTGGATGATTCTGTGGAGAGGCTGTATAACATGCTCGTGGAGACGGGGG 

AGCTGGAGAATACTTACATCATTTACACCGCCGACCATGGTTACCATAT TGGGCAG TTTG 

GACTGGTCAAGGGGAAATCCATGCCATATGACTTTGATATTCGTGTGCCl Mill lATTC 

GTGGTCCAAGTGTAGAACCAGGATCAATAGTCCCACAGATCGTTCTCAACATTGACTTG 

GCCCCCACGATCCTGGATATTGCTGGGCTCGACACACCTCCTGATGTGGACGGCAAGT 

CTGTCCTCAAACTTCTGGACCCAGAAAAGCCAGGTAACAGGTTTCGAACAAACAAGAA 

GGCCAAAATTTGGCGTGATACATTCCTAGTGGAAAGAGGCAAATTTCTACGTAAGAAGG 

AAGAATCCAGCAAGAATATCCAACAGTCAAATCACTTGCCCAAATATGAACGGGTCAAA 

GAACTATGCCAGCAGGCCAGGTACCAGACAGCCTGTGAACAACCGGGGCAGAAGTGG 

CAATGCATTGAGGATACATCTGGCAAGCTTCGAATTCACAAGTGTAAAGGACCCAGTGA 

CCTGCTCACAGTCCGGCAGAGCACGCGGAACCTCTACGCTCGCGGCTTCCATGACAA 

AGACAAAGAGTGCAGTTGTAGGGAGTCTGGTTACCGTGCCAGCAGAAGCCAAAGAAAG 

AGTCAACGGCAATTCTTGAGAAACCAGGGGACTCCAAAGTACAAGCCCAGATTTGTCC 

ATACTCGGCAGACACGTTCCTTGTCCGTCGAATTTGAAGGTGAAATATATGACATAAATC 

TGGAAGAAGAAGAAGAATTGCAAGTGTTGCAACCAAGAAACATTGCTAAGCGTCATGAT 

GAAGGCCACAAGGGGCCAAGAGATCTCCAGGCTTCCAGTGGTGGCAACAGGGGCAG 

GATGCTGGCAGATAGCAGCAACGCCGTGGGCCCACCTACCACTGTCCGAGTGACACA 

CAAGTGTTTTATTCTTCCCAATGACTCTATCCATTGTGAGAGAGAACTGTACCAATCGGC 

CAGAGCGTGGAAGGACCATAAGGCATACATTGACAAAGAGATTGAAGCTCTGCAAGATA 

AAATTAAGAATTTAAGAGAAGTGAGAGGACATCTGAAGAGAAGGAAGCCTGAGGAATGT 

AGCTGCAGTAAACAAAGCTATTACAATAAAGAGAAAGGTGTAAAAAAGCAAGAGAAATTA 

AAGAGCCATCTTCACCCATTCAAGGAGGCTGCTCAGGAAGTAGATAGCAAACTGCAACT 

TTTCAAGGAGAACAACCGTAGGAGGAAGAAGGAGAGGAAGGAGAAGAGACGGCAGAG 

GAAGGGGGAAGAGTGCAGCCTGCCTGGCCTCACTTGCTTCACGCATGACAACAACCA 

CTGGCAGACAGCCCCGTTCTGGAACCTGGGATCTTTCTGTGC TTGCACGAG TTCTAAC 

AATMCACCTACTGGTGTTTGCGTACAGTTAATGAGACGCATAATTTTCTTTTCTGTGAGT 

TTGCTACTGGCTTTTTGGAGTATTTTGATATGAATACAGATCCTTATCAGCTCACAAATAC 

AGTGCACACGGTAGAACGAGGCATTTTGAATCAGCTACACGTACAACTAATGGAGCTCA 

GAAGCTGTCAAGGATATAAGCAGTGCAACCCAAGACCTAAGAATCTTGATGTTGGAAAT 

AAAGATGGAGGAAGCTATGACCTACACAGAGGACAGTTATGGGATGGATGGGAAGGTT 
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AAtcagccccgtctcactgcagacatcaactggcaaggcctagaggagctacacagtgtgaatgaaaacat 

ctatgagtacagacaaaactacagacttagtctggtggactggactaattacttgaaggatttagatagagtattt 

gcactgctgaagagtcactatgagcaaaataaaacaaataagactcaaactgctcaaagtgacgggttcttg 

gttgtctctgctgagcacgctgtgtcaatggagatggcctctgctgactcagatgaagacccaaggcataaggt 

tgggaaaacacctcatttgaccttgccagctgaccttcaaaccctgcatttgaaccgaccaacattaagtccag 

agagtaaacttgaatggaataacgacattccagaagttaatcatttgaattctgaacactggagaaaaaccga 

aaaatggacggggcatgaagagactaatcatctggaaaccgatttcagtggcgatggcatgacagagctag 

agctcgggcccagccccaggctgcagcccattcgcaggcacccgaaagaacttccccagtatggtggtcct 

ggaaaggacatttttgaagatcaactatatcttcctgtgcattccgatggaatttcagttcatcagatgttcaccatg 

gccaccgcagaacaccgaagtaattccagcatagcggggaagatgttgaccaaggtggagaagaatcac 

gaaaaggagaagtcacagcacctagaaggcagcgcctcctcttcactctcctctgattagatgaaactgttac 

cttaccctaaacacagtatttctttttaacttttttatttgtaaactaataaaggtaatcacagccaccaacattccaa 

gctaccctgggtacctttgtgcagtagaagctagtgagcatgtgagcaagcggtgtgcacacggagactcatc 

gttataatttactatctgccaagagtagaaagaaaggctggggatatttgggttggcttggttttgattttttgcttgttt 

gtttgttttgtactaaaacagtattatcttttgaatatcgtagggacataagtatatacatgttatccaatcaagatgg 

ctagaatggtgcctttctgagtgtctaaaacttgacacccctggtaaatctttcaacacacttccactgcctgcgta 

atgaagttttgattcatttttaaccactggaatttttcaatgccgtcattttcagttagatgattttgcactttgagattaa 

aatgccatgtctatttgattagtcttatttttttatttttacaggcttatcagtctcactgttggctgtcattgtgacaaagt 

caaataaacccccaaggacgacacacagtatggatcacatattgtttgacattaagcttttgccagaaaatgtt 

gcatgtgttttacctcgacttgctaaaatcgattagcagaaaggcatggctaataatgttggtggtgaaaataaat 

aaataagtaaacaaaatgaagattgcctgctctctctgtgcctagcctcaaagcgttcatcatacatcataccttt 

aagattgctatattttgggttattttcttgacaggagaaaaagatctaaagatcttttattttcatcttttttggttttcttgg 

catgactaagaagcttaaatgttgataaaatatgactagttttgaatttacaccaagaacttctcaataaaagaa 

aatcatgaatgctccacaatttcaacataccacaagagaagttaatttcttaacattgtgttctatgattatttgtaa 

gaccttcaccaagttctgatatcttttaaagacatagttcaaaattgcttttgaaaatctgtattcttgaaaatatcctt 

gttgtgtattaggtttttaaataccagctaaaggattacctcactgagtcatcagtaccctcctattcagctccccaa 

gatgatgtgtttttgcttaccctaagagaggttttcttcttatttttagataattcaagtgcttagataaattatgttttcttt 

aagtgtttatggtaaactcttttaaagaaaatttaatatgttatagctgaatctttttggtaactttaaatctttatcatag 

actctgtacatatgttcaaattagctgcttgcctgatgtgtgtatcatcggtgggatgacagaacaaacatatttat 

gatcatgaataatgtgctttgtaaaaagatttcaagttattaggaagcatactctgttttttaatcatgtataatattcc 

atgatacttttatagaacaattctggcttcaggaaagtctagaagcaatatttcttcaaataaaaggtgtttaaactt 

taaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
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>human SULF1 amino acid sequence-translation of ORF 

MKYSCCALVLAVLGTELLGSLCSTVRSPRFRGRIQQERKNIRPNIILVLTDDQDVELG 

SLQVMNKTRKIMEHGGATFINAFVTTPMCCPSRSSMLTGKYVHNHNVYTNNENCS 

SPSWQAMHEPRTFAVYLNNTGYRTAFFGKYLNEYNGSYIPPGWREWLGLIKNSRF 

YNYTVCRNGIKEKHGFDYAKDYFTDLITNESINYFKMSKRMYPHRPVMMVISHAAP 

HGPEDSAPQFSKLYPNASQHITPSYNYAPNMDKHWIMQYTGPMLPIHMEFTNILQR 

KRLQTLMSVDDSVERLYNMLVETGELENTYIIYTADHGYHIGQFGLVKGKSMPYDF 

DIRVPFFIRGPSVEPGSIVPQIVLNIDLAPTILDIAGLDTPPDVDGKSVLKLLDPEKPG 

NRFRTNKKAKIWRDTFLVERGKFLRKKEESSKNIQQSNHLPKYERVKELCQQARY 

QTACEQPGQKWQCIEDTSGKLRIHKCKGPSDLLTVRQSTRNLYARGFHDKDKECS 

CRESGYRASRSQRKSQRQFLRNQGTPKYKPRFVHTRQTRSLSVEFEGEIYDINLE 

EEEELQVLQPRNIAKRHDEGHKGPRDLQASSGGNRGRMLADSSNAVGPPTTVRV 

THKCFILPNDSIHCERELYQSARAWKDHKAYIDKEIEALQDKIKNLREVRGHLKRRK 

PEECSCSKQSYYNKEKGVKKQEKLKSHLHPFKEAAQEVDSKLQLFKENNRRRKKE 

RKEKRRQRKGEECSLPGLTCFTHDNNHWQTAPFWNLGSFCACTSSNNNTYWCL 

RTVNETHNFLFCEFATGFLEYFDMNTDPYQLTNTVHTVERGILNQLHVQLMELRSC 

QGYKQCNPRPKNLDVGNKDGGSYDLHRGQLWDGWEG 
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>human SULF2 full length cDNA (ORF highlighted in capitals) _ rr _ _ rr _ ._ rrTrrT 

GTCGCACCACC^CTGAAAGGCAGGTTTCAGAGGGACCGCAGGAACATCCGCCCCA 
ACATCA^ 

ATGAACAAGACCCGGCGCATCATGGAGCAGGGCGGGGCGCAC^ 

CGT^C^CACCCATGTGCT^ 

5CACMCCACA^^ 

ACAGCACGAGAGCCGCACCTTTGCCGTGTACCTCAATAGCACTGGCTACCGGACAGC 

CCAACCCGGACAAA^ 
TGGM^CACC^ATGC^ 

ACT^ATGGAG^GAmACAACATGCTGGTTGAGACGG 

ACATCGTATACACCGCCGACCA^ 

GGAAATCCATGCCATA 

ACGTCGMGCC^ 

CCATC^CTCGAC^GCAGGC 

CAAGCTGCTGGACACGGAGCGGCCGGTGW^ 

GGGTCTGGCGGGA^^^^^ 

AATGACAAGGTGGACGCCCAGGAGGAGMCm 
GGACCTGTGTCAG 

GGCAGTGTGTGGAGGACGCCACGGGGAAGCTGAAGCT 

CATGCGG^CTGGGCGGCAGCAGAGCCCTCTC 

AGGGCAGCGAGG^TGCACCT 

ACGCCGG^ 

CATCC^ 

ATGCCGCCCA^ 

CCAAGATGACAAGGATGGTGGGGACTTCAGTGGCACTGGAGGCCT^ 

CAGCCGCC^^ 
TCCA^GTGTGACCT^ 
CACATCGACCACGAGATTC 
CGAGGTCACC^^^ 

8acaccca1^ 

GAAGGGCCTGCMGAGAAGGACAAGGTGTGGCTGTTGCGGGAGCAGAAGCGCAAG 

A^AMCTCCGC^GC^^^ 
AGG^CACG^ 
CACTGGGGCCTTTC 
GGACCATC^ 

AGGGATGTCCTCMCCAGCTACACGTACAGCTCATGGAG 
TACAAGCAGTGTMCCCCCGGACTCGAMCATGGACCTG 

AGCWGAGCA^^^ 

TCTTCCAAATCACTGGGACAACTGTGGGAAGGCTGGGAAGGTTAAgaaacaacagaggtgg 
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acctccaaaaacatagaggcatcacctgactgcacaggcaatgaaaaaccatgtgggtgatttccagcagacctgtgctat 

tggccaggaggcctgagaaagcaagcacgcactctcagtcaacatgacagattctggaggataaccagcaggagcaga 

gataacttcaggaagtccatttttgcccctgcttttgctttggattatacctcaccagctgcacaaaat^ 

agtcaccactaaccctcccccagaagctcacaaaggaaaacggagagagcgagcgagagagatttccttggaaatttctc 

ccaagggcgaaagtcattggaatttttaaatcataggggaaaagcagtcctgttctaaatcctcttattc^ 

gaaggaactaagaagcaggacagaggcaacgtggagaggctgaaaacagtgcagagacgtttgacaatgagtcagta 

gcacaaaagagatgacatttacctagcactataaaccctggttgcctctgaagaaactgccttcattgtatatat^ 

catgtaatcaacatgggaactffiaggggaacctaataagaaatccca^ 

gccagtgtaaaagaaaaaaaaaaaaaaa 
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>human SULF2 amino acid sequence-translation of ORF 

MGPPSLVLCLLSATVFSLLGGSSAFLSHHRLKGRFQRDRRNIRPNIILVLTDDQDVELGSM 

QVMNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSSPSWQ 

AQHESRTFAVYLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFYNYTLCRN 

GVKEKHGSDYSKDYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHGPEDSAPQYS 

RLFPNASQHITPSYNYAPNPDKHWIMRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDSME 

TIYNMLVETGELDNTYIVYTADHGYHIGQFGLVKGKSMPYEFDIRVPFYVRGPNVEAGCL 

NPHIVLNIDLAPTILDIAGLDIPADMDGKSILKLLDTERPVNRFHLKKKMRVWRDSFLVERG 

KLLHKRDNDKVDAQEENFLPKYQRVKDLCQRAEYQTACEQLGQKWQCVEDATGKLKLH 

KCKGPMRLGGSRALSNLVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFKKKYKASYVR 

SRSIRSVAIEVDGRVYHVGLGDAAQPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLPDY 

SAANPIKVTHRCYILENDTVQCDLDLYKSLQAWKDHKLHIDHEIETLQNKIKNLREVRGHL 

KKKRPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGLQEKDKVWLLREQKRKKKLRKLL 

KRLQNNDTCSMPGLTCFTHDNQHWQTAPFWTLGPFCACTSANNNTYWCMRTINETHN 

FLFCEFATGFLEYFDLNTDPYQLMNAVNTLDRDVLNQLHVQLMELRSCKGYKQCNPRTR 

NMDLGLKDGGSYEQYRQFQRRKWPEMKRPSSKSLGQLWEGWEG 
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>mouse SULF1 full length cDNA (ORF fragments highlighted in capitals) 

cttcaccttgagaaggtgaatttccctaaagacatgcagtttcttcaagccagaatccttgcagggaaccttcaaaggactcctt 

ctgcagatgttttggaaacctctgagtctagaaatcgattattcacccaggataccttattcaagctcccagaactcacccgacc 

aaggagcttggaagactttgcaactttggaccaagcacaATGAAGTATTCCCTCTGGGCTCTGCTGCTT 

CCCCTGCTGGGCACACAGCTGCTGGGAACCCTGTGTTCCACCGTTCGGTCCCAGAG 

GTTCCGAGGAAGGATACAGCAGGAACGAAAAAACATCCGACCCAACATTATTCTTGTG 

CTTACCGATGATCAAGATGTGGAGCTGGGGTCCCTGCAAGTCATGAACAAAACGAGA 

AAGATTATGGAACATGGGGGGGCCACCTTCATCAATGCCTTTGTGACTACACCCATGT 

GCTGCCCGTCACGGTCCTCCATGCTCACCGGGAAGTATGTGCACAATCACAATGTCT 

ACACCAACAACGAGAACTGCTCTTCCCCCTCGTGGCAGGC CATGCA TGAGCCTCGG 

ACTTTTGCTGTATATCTTAACAACACTGGCTACAGAACAGCC I I I I I I GGAAAATACCT 

CAATGAATATAATGGCAGCTACATCCCCCCTGGGTGGCGAGAATGGCTTGGATTAATC 

AAGAATTCTCGCTTCTATAATTACACTGTTTGTCGCAATGGCATCAAAGAAAAGCATGG 

ATTTGATTATGCAAAGGACTACTTCACAGACTTAATCACTAACGAGAGCATTAATTACTT 

CAAAATGTCTAAGAGAATGTATCCCCATAGGCCCG TTATG ATGGTGATCAGCCACGCT 

GCGCCCCACGGCCCCGAGGACTCAGCCCCACAGTTTTCTAAACTGTACCCCAATGCT 

TCCCAACACATAACTCCTAGTTATAACTATGCACCAAATATGGATAAACACTGGATTATG 

CAGTACACAGGACCAATGCTGCCCATCCACATGGAATTTACAAACATTCTACAGCGCA 

AAAGGCTCCAGACTTTGATGTCAGTGGATGATTCTGTGGAGAGGCTGTATAACATGCT 

CGTGGAGACGGGGGAGCTGGAGAATACTTACATCATTTACACCGCCGACCATGGTTA 

CCATATTGGGCAGTTTGGACTGGTCAAGGGGAAATCCATGCCATATGACTTTGATATTC 

GTGTGCCTTTTTTTATTCGTGGTCCAAGTGTAGAACCAGGATCAATAGTCCCACAGATC 

GTTCTCAACATTGACTTGGCCCCCACGATCCTGGATATTGCTGGGCTCGACACACCTC 

CTGATGTGGACGGCAAGTCTGTCCTCAAACTTCTGGACCCAGAAAAGCCAGGTAACA 

GGTTTCGAACAAACAAGAAGGCCAAAATTTGGCGTGATACATTCCTAGTGGAAAGAGG 

CAAATTTCTACGTAAGAAGGAAGAATCCAGCAAGAATATCCAACAGTCAAATCACTTGC 

ccaaatatgaacgggtcaaagaactatgccagcaggccaggtaccagacagcctgtg 

aacaaccggggcagaagtggcaatgcattgaggatacatctggcaagcttcgaattc 

acaagtgtaaaggacccagtgacctgctcacagtccggcagagcacgcggaacctc 

tacgctcgcggcttccatgacaaagacaaagagtgcagttgtagggagtctggttac 

cgtgccagcagaagccaaagaaagagtcaacggcaattcttgagaaaccaggggac 

tccaaagtacaagcccagatttgtccatactcggcagacacgttccttgtccgtcgaa 

tttgaaggtgaaatatatgacataaatctggaagaagaagaagaattgcaagtgttgca 

accaagaaacattgctaagcgtcatgatgaaggccacaaggggccaagagatctcca 

ggcttccagtggtggcaacaggggcaggatgctggcagatagcagcaacgccgtgg 

gcccacctaccactgtccgagtgacacacaagtgttttattcttcccaatgactctatc 

cattgtgagagagaactgtaccaatcggccagagcgtggaaggaccataaggcctac 

attgataaagagattgaagttctacaagataaaattaagaatttaagggaagtgagggg 

acacctaaagaaaaggaaacctgaggagtgtagctgtggtgaccagagctattacaa 

caaagagaaaggtgtcaaacgacaggagaagctaaagagtcaccttcaccccttcaa 

ggaggctgctgcccaggaggtggatagcaaacttcagctcttcaaggagcatcgga 

ggaggaagaaggagaggaaggagaagaaacggcagaggaagggagaggagtgtag 

cctgcctggccttacctgcttcacccatgacaacaaccactggcagactgccccatt 

ctggaacttgggatctttctgtgcctgcacaagttctaacaacaatacctactgggtg 

ttgcgtacagtcaacgagacgcacaatttcctgttttgtgagtttgctactggctttc 

tggaatatttcgacatgaatacggatccttatcagctcacaaatacagtacacacagta 
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GAACGAGGCATTTTGAATCAGCTACACGTACAACTAATGGAGCTCAGAAGCTGTCA 

AGGATATAAGCAGTGCAACCCAAGACCTAAGAATCTTGATGTTGGAAATAAAGATG 

GAGGAAACTATGACCCGCACAGAGGACAGTTATGGGATGGATGGGAAGGTTAGTC 

TTTCCAATGTTACTTCAGACACCAGCTGGCAAGGCCTGGAGGAGTTATCCGGTGC 

AAGCGACATCGATGAGTACAGGTCTAACCCTAGACTAAGTCTGGAGGACTGGACT 

AACTACCTGAGGGCTGTCTACAGAGCCTTTGCACTGCTGAACAGTCACCCTGATC 

CAAACAAAGCAAATGGGACTCCAACCACACAAGGTGGTGACTTCCTGGTCACCTC 

TGCTGAGCGCTTGGTGCCAGCAGAGATGGCTTCTGCAGAATCAGGTGAAGACCC 

AAGTCATGTGGTTGGGGAAACACCTCCTTTGACCTTGCCAGTCAACCTCCAAACC 

CTGCATCTGAACAGACCAACGTTAAGTCCAGAGAGAAAACTTGAATGGGATAATGA 

CATTCCAGAAGTGAATCATTTGAATTCTGAACACTGGAGAAAAACTGAGAAGCAGA 

TAGGATGGGAGGAGCTGCATCATCCTGAAGGTGACGTCGTCAGTGGCAATGGTAT 

GACAGAGCTGCTGCCCCAGTCTCATCTTGGGCATCAGC TCACC AGTCAGCACCA 

ACAAAAATGTTCCCAGGATGTGGAGACAGAGAAGGATGCTTTTGAAGATCAATTG 

CGTCCTCTTGTCCACTCTGACAGAACTCCGGTTCATC 
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>mouse SULF1 amino acid sequence-translation of ORF 

MKYSLWALLLPLLGTQLLGTLCSTVRSQRFRGRIQQERKNIRPNIILVLTDDQDVELGS 

LQVMNKTRKIMEHGGATFINAFVTTPMCCPSRSSMLTGKWHNHNVYTNNENCSSP 

SWQAMHEPRTFAVYLNNTGYRTAFFGKYLNEYNGSYIPPGWREWLGLIKNSRFYNY 

TVCRNGIKEKHGFDYAKDYFTDLITNESINYFKMSKRMYPHRPVMMVISHAAPHGPE 

DSAPQFSKLYPNASQHITPSYNYAPNMDKHWIMQYTGPMLPIHMEFTNILQRKRLQT 

LMSVDDSVERLYNMLVETGELENTYIIYTADHGYHIGQFGLVKGKSMPYDFDIRVPFFI 

RGPSVEPGSIVPQIVLNIDLAPTILDIAGLDTPPDVDGKSVLKLLDPEKPGNRFRTNKK 

AKIWRDTFLVERGKFLRKKEESSKNIQQSNHLPKYERVKELCQQARYQTACEQPGQ 

KWQCIEDTSGKLRIHKCKGPSDLLTVRQSTRNLYARGFHDKDKECSCRESGYRASR 

SQRKSQRQFLRNQGTPKYKPRFVHTRQTRSLSVEFEGEIYDINLEEEEELQVLQPRN 

^KRmEGHKGPRDLQASSGGNRGRMLADSSNAVGPPTTVRVTHKCFILPNDSIHCE 

RELYQSARAWKDHKAYIDKEIEVLQDKIKNLREVRGHLKKRKPEECSCGDQSYYNKE 

KGVKRQEKLKSHLHPFKEAAAQEVDSKLQLFKEHRRRKKERKEKKRQRKGEECSLP 

GLTCFTHDNNHWQTAPFWNLGSFCACTSSNNNTYWVLRTVNETHNFLFCEFATGFL 

EYFDMNTDPYQLTNTVHTVERGILNQLHVQLMELRSCQGYKQCNPRPKNLDVGNKD 

GGNYDPHRGQLWDGWEG 
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>mouse SULF-2 cDNA (ORF in capital letters) 

ggacgcgtgggcggacgcgtggggtctgggcaacgcttctgctttcgcttgagctcaacttaatttctcagagagcttcgg 

agacgcgtgggaaggtcccaggcgcgtgggcagttcctcccgcgatctagcttggggatcggcccgagccggcgtctc 

caatgatcctgagggaagaggggaaggaatcccatcctcacgacaccacctcggcctctgcatccaggaagaagca 

aaggaccagcaagccacgccaATGGCACCCCCTGGCCTGCCACTATGGCTGCTGTCCAC 

CGCTCTCCTCTCCCTGCTGGCTGGCAGCTCGGCCTTCCTCTCCCATCCCCGCCT 

GAAGGGACGCTTCCAGAGGGACCGCAGGAACATCCGGCCCAACATCATCTTGGT 

GCTTACGGATGACCAGGATGTGGAGCTGGGCTCCATGCAAGTGATGAACAAGACA 

AGGCGTATCATGGAGCAGGGCGGGGCGCACTTCATCAATGCCTTCGTGACTACAC 

CAATGTGCTGTCCGTCTCGCTCCTCCATTCTCACCGGCAAGTACGTCCACAACCA 

CAACACCTACACCAACAATGAGAATTGTTCCTCGCCCTCCTGGCAGGCCCAGCAC 

GAGAGCCGCACCTTCGCCGTGTATCTCAACAGCACAGGCTACCGGACAGCTTTCT 

TCGGAAAATACCTCAATGAGTACAACGGCTCATACGTGCCGCCCGGCTGGAAGGA 

GTGGGTCGGCCTACTTAAGAACTCCCGCTTTTATAACTACACACTCTGCCGGAATG 

GGGTGAAGGAGAAACATGGCTCAGACTACTCCACGGATTACCTCACGGATCTCAT 

CACCAATGACAGTGTGAGCTTCTTCCGAACATCCAAGAAGATGTACCCACACAGG 

CCCGTGCTCATGGTCATCAGCCACGCGGCTCCCCACGGCCCCGAGGACTCGGC 

ACCGCAGTACTCACGGCTCTTCCCCAATGCGTCCCAGCACATCACACCGAGTTAC 

AACTATGCACCCAACCCAGACAAGCATTGGATCATGCGCTACACGGGACCCATGA 

AGCCCATTCACATGGAATTCACCAACATGCTACAACGCAAACGCCTACAGACCCTC 

ATGTCTGTGGATGACTCCATGGAGACGATCTATGACATGCTGGTGGAGACGGGGG 

AGCTGGACAACACGTACATCCTGTACACCGCCGACCACGGCTACCACATTGGCCA 

GTTTGGGCTGGTGAAGGGCAAGTCTATGCCGTATGAATTCGACATCAGAGTCCCG 

TTCTACGTGAGGGGCCCCAACGTGGAAGCTGGCTCTCTGAACCCCCACATTGTC 

CTCAACATTGACCTGGCCCCCACCATACTGGATATCGCTGGACTGGACATCCCTG 

CAGACATGGACGGGAAGTCTATTCTCAAACTACTGGACTCAGAGCGGCCAGTGAA 

CCGGTTCCACTTGAAAAAGAAGCTGAGGGTCTGGCGAGACTCCTTCCTGGTGGA 

GAGAGGCAAACTGCTCCACAAGAGGGAGGGTGACAAAGTGAATGCCCAGGAGGA 

GAACTTCCTGCCCAAGTACCAGCGCGTGAAGGACCTGTGTCAGCGAGCTGAGTA 

CCAGACAGCATGCGAACAGCTGGGGCAGAAGTGGCAGTGTGTGGAGGACGCTT 

CTGGGACGCTGAAGCTGCACAAATGTAAAGGCCCCATGCGGTTTGGTGGCGGCG 

GTGGCAGCAGAGCCCTCTCCAACCTGGTGCCCAAGTATGACGGCCAGAGCAGCG 

AGGCCTGCAGCTGTGACAGTGGCGGTGGAGGGGACTACAAACTGGGCCTGGCT 

GGACGCCGTAAGCTCTTTAAGAAAAAGTATAAGACCAGCTATGCCCGGAACCGCT 

CCATCCGTTCCGTGGCCATCGAGGTGGACGGTGAGATATACCACGTAGGCTTGGA 

TACTGTGCCTCAGCCCCGCAACCTTAGCAAGCCGCACTGGCCAGGGGCCCCTGA 

AGACCAAGATGACAAGGATGGTGGCAGTTTCAGTGGTACTGGTGGCCTTCCAGAT 

TATTCTGCCCCCAATCCCATCAAAGTGACCCATCGGTGCTACATCCTTGAGAATGA 

CACAGTCCAGTGCGACTTGGACCTGTACAAGTCCCTGCAGGCTTGGAAAGACCA 

CAAGCTGCACATCGACCATGAGATCGAAACCCTGCAGAACAAAATTAAGAACCTTC 

GAGAAGTCAGGGGTCACCTGAAGAAGAAGCGACCGGAAGAATGTGACTGCCATA 

AAATCAGTTACCACAGCCAACACAAAGGCCGTCTCAAGCACAAAGGCTCCAGCCT 

GCACCCTTTCAGGAAGGGTCTGCAGGAGAAGGACAAGGTGTGGCTGCTGCGGG 

AGCAGAAACGCAAGAAGAAACTGCGCAAGCTGCTCAAACGGCTGCAGAACAACG 

ATACGTGCAGCATGCCCGGCCTCACGTGCTTTACCCACGACAACCACCACTGGCA 

GACGGCGCCACTCTGGACGCTGGGGCCGTTCTGCGCCTGCACCAGCGCCAACA 

ACAACACGTACTGGTGCTTGAGGACCATAAATGAGACCCACAACTTCCTCTTCTGC 

GMTTTGCAACCGGCTTCATAGAATACTTTGACCTCAGTACAGACCCCTACCAGCT 

GATGAACGCGGTGAACACACTGGACAGGGACGTCCTTAACCAACTGCACGTGCA 

GCTCATGGAGCTAAGGAGCTGTAAAGGCTACAAGCAGTGCAACCCCCGGACCCG 

CAACATGGACCTGGGGCTTAGAGACGGAGGAAGCTATGAACAATACAGGCAGTTT 

CAGCGTCGAAAATGGCCAGAAATGAAGAGACCTTCTTCCAAATCACTGGGACAGC 

TATGGGAAGGTTGGGAAGGCTAAgcggccatagagagaggaacctccaaaaccaggggcctcgtgtg 
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gctgcccaggccatgcaaaaaacacccgattcccagaagatgaatgttggaactgggagacctgacagaaggcagg 

gctgctcttgggacaggaaatcctggaggacagcgcctggactttccgatgctcagtttctttgccctgctttgctctggatca 

aacctcactggctgctctgggatgcgtgctcacacctggagtctctgctcaccctttcagaggctcacaaagacaaagga 

actaatttccatggacacttcctccagagatggaaattgctgggattcgcccactcctcccctgcacccctcccccagtcat 

ctagggaagcaagcttgttttaaccttcttactctttggagaaagcacggacatcccaggtgctgtcaacctcacagtcttga 

caaagtctatagcacaaaacagtaccattcaccaggctggttgacctggctggctcagaagctgccttcaccacatacat 

gaccgctcacacgtaaccaacacagggaattgtaggggaatctcactaatatgaaatcccgcttttcaagagtcgcggtg 

tcaataaacgctgtggctaggatcaaggataatcccttgagctttcagacatttattcctgcccgggattcgttcctttgttatcc 

atcccagaactgatgtttttctaaggtaccgaaaccccaagttgatgtgtgtcctgtgttttaatgacattgtatttgtaaagtttt 

gtagtataagtaccatcttacagtgttcctgcccccagccaatgtctagctattggtatgaaaaaaaaaaatctttgaatttttg 

taaaaaaaaaaaaaa 
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>mouse SULF2 amino acid sequence-translation of ORF 

MAPPGLPLWLLSTALLSLLAGSSAFLSHPRLKGRFQRDRRNIRPNIILVLTDDQDVELGSM 

QVMNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSSPSWQ 

AQHESRTFAWLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFYNYTLCRN 

GVKEKHGSDYSTDYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHGPEDSAPQYS 

RLFPNASQHITPSYNYAPNPDKHWIMRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDSM 

ETIYDMLVETGELDNTYILYTADHGYHIGQFGLVKGKSMPYEFDIRVPFYVRGPNVEAGSL 

NPHIVLNIDLAPTILDIAGLDIPADMDGKSILKLLDSERPVNRFHLKKKLRVWRDSFLVERG 

KLLHKREGDKVNAQEENFLPKYQRVKDLCQRAEYQTACEQLGQKWQCVEDASGTLKL 

HKCKGPMRFGGGGGSRALSNLVPKYDGQSSEACSCDSGGGGDYKLGLAGRRKLFKKK 

YKTSYARNRSIRSVAIEVDGEIYHVGLDTVPQPRNLSKPHWPGAPEDQDDKDGGSFSGT 

GGLPDYSAPNPIKVTHRCYILENDTVQCDLDLYKSLQAWKDHKLHIDHEIETLQNKIKNLR 

EVRGHLKKKRPEECDCHKISYHSQHKGRLKHKGSSLHPFRKGLQEKDKVWLLREQKRK 

KKLRKLLKRLQNNDTCSMPGLTCFTHDNHHWQTAPLWTLGPFCACTSANNNTYWCLRT 

INETHNFLFCEFATGFIEYFDLSTDPYQLMNAVNTLDRDVLNQLHVQLMELRSCKGYKQC 

NPRTRNMDLGLRDGGSYEQYRQFQRRKWPEMKRPSSKSLGQLWEGWEG- 
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> human SULF2 full length cDNA (ORF is highlighted in capitals and a 5' inframe 
stopcodon is underscored) 

ggcacgagggccatttctggacaacagctgctattttcacttgagcccaagttaatttctcggggagttctcgggcgcgcaca 

ggcagctcggtttgccctgcgattgagctgcgggtcgcggccggcgccggcctctccaatggcaaatgtgtgtggctggag 

gcgagcgcgaggctttcggcaaaggcagtcgagtgtttgcagaccggggcgagtcctgtgaaagcagataaaagaaaa 

catttattaacgtgtcattacgaggggagcgcccggccggggctgtcgcactccccgcggaacatttggctccctccagctc 

ctagagaggagaagaagaaagcggaaaagaggcagattcacgtcgtttccagccaagtggacctgatcgatggccctc 

ctgaatttatcacgatatttgatttattagcgatgccccctggtttgtgtgttacgcacacacacgtgcacacaaggctctggctc 

gcttccctccctcgtttccagctcctgggcgaatcccacatctgtttcaactctccgccgagggcgagcaggagcgagagtgt 

gtcgaatctgcgagtgaagagggacgagggaaaagaaacaaagccacagacgcaacttgagactcccgcatcccaa 

aagaagcaccagatcagcaaaaaaagaagATGGGCCCCCCGAGCCTCGTGCTGTGCTTGCTG 

TCCGCAACTGTGTTCTCCCTGCTGGGTGGAAGCTCGGCCTTCCTGTCGCACCACC 

GCCTGAAAGGCAGGTTTCAGAGGGACCGCAGGAACATCCGCCCCAACATCATCCTG 

GTGCTGACGGACGACCAGGATGTGGAGCTGGGTTCCATGCAGGTGATGAACAAGA 

CCCGGCGCATCATGGAGCAGGGCGGGGCGCACTTCATCAACGCCTTCGTGACCAC 

ACCCATGTGCTGCCCCTCACGCTCCTCCATCCTCACCGGCAAGTACGTCCACAACC 

ACAACACCTACACCAACAATGAGAACTGCTCCTCGCCCTCCTGGCAGGCACAGCAC 

GAGAGCCGCACCTTTGCCGTGTACCTCAATAGCACTGGCTACCGGACAGCTTTCTT 

CGGGAAGTATCTTAATGAATACAACGGCTCCTACGTGCCACCCGGCTGGAAGGAGT 

GGGTCGGACTCCTTAAAAACTCCCGCTTTTATAACTACACGCTGTGTCGGAACGGGG 

TGAAAGAGAAGCACGGCTCCGACTACTCCAAGGATTACCTCACAGACCTCATCACC 

AATGACAGCGTGAGCTTCTTCCGCACGTCCAAGAAGATGTACCCGCACAGGCCAGT 

CCTCATGGTCATCAGCCATGCAGCCCCCCACGGCCCTGAGGATTCAGCCCCACAAT 

ATTCACGCCTCTTCCCAAACGCATCTCAGCACATCACGCCGAGCTACAACTACGCGC 

CCAACCCGGACAAACACTGGATCATGCGCTACACGGGGCCCATGAAGCCCATCCAC 

ATGGAATTCACCAACATGCTCCAGCGGAAGCGCTTGCAGACCCTCATGTCGGTGGA 

CGACTCCATGGAGACGATTTACAACATGCTGGTTGAGACGGGCGAGCTGGACAACA 

CGTACATCGTATACACCGCCGACCACGGTTACCACATCGGCCAGTTTGGCCTGGTG 

AAAGGGAAATCCATGCCATATGAGTTTGACATCAGGGTCCCGTTCTACGTGAGGGGC 

CCCAACGTGGAAGCCGGCTGTCTGAATCCCCACATCGTCCTCAACATTGACCTGGC 

CCCCACCATCCTGGACATTGCAGGCCTGGACATACCTGCGGATATGGACGGGAAAT 

CCATCCTCAAGCTGCTGGACACGGAGCGGCCGGTGAATCGGTTTCACTTGAAAAAG 

AAGATGAGGGTCTGGCGGGACTCCTTCTTGGTGGAGAGAGGCAAGCTGCTACACA 

AGAGAGACAATGACAAGGTGGACGCCCAGGAGGAGAACTTTCTGCCCAAGTACCA 

GCGTGTGAAGGACCTGTGTCAGCGTGCTGAGTACCAGACGGCGTGTGAGCAGCTG 

GGACAGAAGTGGCAGTGTGTGGAGGACGCCACGGGGAAGCTGAAGCTGCATAAGT 

GCAAGGGCCCCATGCGGCTGGGCGGCAGCAGAGCCCTCTCCAACCTCGTGCCCA 

AGTACTACGGGCAGGGCAGCGAGGCCTGCACCTGTGACAGCGGGGACTACAAGCT 

CAGCCTGGCCGGACGCCGGAAAAAACTCTTCAAGAAGAAGTACAAGGCCAGCTATG 

TCCGCAGTCGCTCCATCCGCTCAGTGGCCATCGAGGTGGACGGCAGGGTGTACCA 

CGTAGGCCTGGGTGATGCCGCCCAGCCCCGAAACCTCACCAAGCGGCACTGGCCA 

GGGGCCCCTGAGGACCAAGATGACAAGGATGGTGGGGACTTCAGTGGCACTGGAG 

GCCTTCCCGACTACTCAGCCGCCAACCCCATTAAAGTGACACATCGGTGCTACATCC 

TAGAGAACGACACAGTCCAGTGTGACCTGGACCTGTACAAGTCCCTGCAGGCCTGG 

AAAGACCACAAGCTGCACATCGACCACGAGATTGAAACCCTGCAGAACAAAATTAAG 

AACCTGAGGGAAGTCCGAGGTCACCTGAAGAAAAAGCGGCCAGAAGAATGTGACT 

GTCACAAAATCAGCTACCACACCCAGCACAAAGGCCGCCTCAAGCACAGAGGCTCC 

AGTCTGCATCCTTTCAGGAAGGGCCTGCAAGAGAAGGACAAGGTGTGGCTGTTGC 

GGGAGCAGAAGCGCAAGAAGAAACTCCGCAAGCTGCTCAAGCGCCTGCAGAACAA 

FIG. 10Ai 
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CGACACGTGCAGCATGCCAGGCCTCACGTGCTTCACCCACGACAACCAGCACTGG 

CAGACGGCGbcmcfGG 
ATAACACGTACTGGTGCATGAGGACCATCAATGA 

A/J^GCAACTGGCTrCCTAGAGTACTTTGATCTCAACACAGACCCCTACCAGCTGA 

TCAATGCi^TGAACACACfGGACAGGGATGTCCTCAACCAGCTACACGTACAGCTC 

ATGGAGCTGAGGAGCTGCAAGGGTTACAAGCAGTGTAACCCCCGGACTCGAAA 

TGGACCTGGGACTTAAAGATGGAGGAAGCTATGAGCAATACAGGCAGTTTCAGCGT 

CGAAAGTGGCCAGAAATGAAGAGACCTTCTTCCAAATCACTGGGACAACTGTGGG 

MGGCTGGGAAGGTTAAgaaacaacagaggtggacctccaaaaacatagaggcatcacctgactgcacag 

gcaatgaaaaaccatgtgggtgatttccagcagacctgtgctattggccaggaggcx:tgapaagraagcacgractct 

caqtcaacatgacagattctggaggataaccagcaggagcagagataacttcaggaagtccatttttgGccctgcttttgct 

ttaqattatacctcaccagctgcacaaaatgcatttWcgtatcaaaaagtcaccactaaccdccccragaagctraraa 

aqqaaaacggagagagcgagcgagagagatttccttggaaatttctcccaagggcgaaagtcattggaatttttaaatca 

taggggaaaagcagtcctgttctaaatcctcttattctWggmgtcacaaagaaggaactaagaa 

aacqtgWgaggctgaaaacagtgragagacgttgacaa^^^ 
tataaaccctqq^ttgGctctgaagaaactgccttcattgtatatatgtgactama^ 

aacctaataagaaatcccaatmcaggagtggtggt^ 

aaattgtggacatttctgttcctgtccagataccaWctcGtagtamcWgttatgtcct^gaactg^ 
qaaaagaaatgaagttgatgtatgtcccaagtWgatgaaactgtaWgtaaaaaaaatWgtagWaaglattgtcatara 

gtgttraaaaccWgccaatgac^ 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
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>human SULF2 protein (translation of ORF) 

MGPPSLVLCLLSATVFSLLGGSSAFLSHHRLKGRFQRDRRNIRPNIILVLTDDQDVELGS 

MQVMNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSSPS 

WQAQHESRTFAVYLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFYNYTL 

CRNGVKEKHGSDYSKDYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHGPEDSA 

PQYSRLFPNASQHITPSYNYAPNPDKHWIMRYTGPMKPIHMEFTNMLQRKRLQTLMSV 

DDSMETIYNMLVETGELDNTYIVYTADHGYHIGQFGLVKGKSMPYEFDIRVPFYVRGPN 

VEAGCLNPHIVLNIDLAPTILDIAGLDIPADMDGKSILKLLDTERPVNRFHLKKKMRNA/VRD 

SFLVERGKLLHKRDNDKVDAQEENFLPKYQRVKDLCQRAEYQTACEQLGQKWQCVED 

ATGKLKLHKCKGPMRLGGSRALSNLVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFKK 

KYKASYVRSRSIRSVAIEVDGRVYHVGLGDAAQPRNLTKRHWPGAPEDQDDKDGGDF 

SGTGGLPDYSAANPIKVTHRCYILENDTVQCDLDLYKSLQAWKDHKLHIDHEIETLQNKI 

KNLREVRGHLKKKRPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGLQEKDKVWLLR 

EQKRKKKLRKLLKRLQNNDTCSMPGLTCFTHDNQHWQTAPFWTLGPFCACTSANNNT 

YWCMRTINETHNFLFCEFATGFLEYFDLNTDPYQLMNAVNTLDRDVLNQLHVQLMELR 

SCKGYKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKWPEMKRPSSKSLGQLWEGWE 

G 
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>mouse SULF2 full length cDNA (ORF highlighted in capitals) 

C^CTC^CCTTCTCCCTGCTGGCTGGCAGCTCGGCCTTCCTCTCCCATCCCCGCCTGA 

AGGGACGCTTCCAGAGGGACCGCAGGAACATCCGGCCCAACATCATCTTGGTGCTT 

ACGGATGACCAGGATGTGGAGCTGGGCTCCATGCAAGTGATGAACAAGACAAGGCG 

TATCATGGAGCAGGGCGGGGCGCACTTCATCAATGCCTTCGTGACTACACCAATGTG 

CTGTCCGTCTCGCTCCTCCATTCTCACCGGCAAGTACGTCCACAACCACAACACCTA 

CACCAACAATGAGAATTGTTCCTCGCCCTCCTGGCAGGCCCAGCACGAGAGCCGCA 

CCTTCGCCGTGTATCTCAACAGCACAGGCTACCGGACAGCTTTCTTCGGAAAATACCT 

CAATGAGTACAACGGCTCATACGTGCCGCCCGGCTGGAAGGAGTGGGTCGGCCTAC 

TTAAGAACTCCCGCTTTTATAACTACACACTCTGCCGGAATGGGGTGAAGGAGAAACA 

TGGCTCGGACTACTCCACGGATTACCTCACGGATCTCATGAGGAATGACAGTGTGAG 

CTTCTTCCGAACATCCAAGAAGATGTACCCACACAGGCCGGTGCTCATGGTCATCAG 

CCACGCGGCTCCCCATGGCCCCGAGGACTCAGCACCCGAGTACTCACGGCTCTTCC 

CCAATGCGTCCCAGCACATCACAGCGAGTTACAACTATGCACCCAACCCAGACAAGC 

ATTGGATGATGCGCTACACGGGACCCATGAAGCCCATTCACATGGAATTCACCAACAT 

GCTACAAGGAAAACGCCTACAGACCCTCATGTCTGTGGATGACTCCATC 

CTATGACATGCTGGTGGAGACGGGGGAGCTGGACAACACGTACATCCTGTACACCGC 

CGACCACGGCTACCACATTGGCCAGTTTGGGCTGGTGAAGGGCAAGTCTATGCCGTA 

TGAATTCGACATCAGAGTCCCGTTCTACGTGAGGGGCCCCAACGTGGAAGCTGGCT 

CTCTGAACCCCCACATTGTCCTCAACATTGACCTGGCCCCCACCATACTGGATATCGC 

TGGACTGGACATCCCTGCAGACATGGACGGGAAGTCTATTCTCAAACTACTGGACTC 

AGAGCGGCCAGTGAACCGGTTCCACTTGAAAAAGAAGCTGAGGGTCTGGCGAGACT 

CCTTCCTGGTGGAGAGAGGCAAACTGCTCCACAAGAGGGAGGGTGACAAAGTGAAT 

GCCCAGGAGGAGAACTTCCTGCCCAAGTACCAGCGCGTGAAGGACCTGTGTCAGCG 

AGCTGAGTACCAGACAGCATGCGAACAGCTGGGGCAGAAGTGGCAGTGTGTGGAGG 

ACGCTTCTGGGACGCTGAAGCTGCACAAATGTAAAGGCCCCATGCGGmGGTC 

GGCGGTGGCAGCAGAGCCCTCTCCAACCTGGTGCCCMGTATGACG^ 

GCGAGGCCTGCAGCTGTGACAGTGGCGGTGGAGGGGACTACAAACTGGGCCTGGC 

TGGACGCCGTAAGCTCTTTAAGAAAAAGTATAAGACGAGCTATGCCCGGAACCGCTC 

CATCCGTTCCGTGGCCATCGAGGTGGACGGTGAGATATACCACGTAGGC^GGATAC 

TGTACCTCAGCCCCGCAACCTTAGCAAGCCGCACTGGCCAGGGGCCCCTGAAGACC 

AAGATGACMGGATGGTGGCAGTTTCAGTGGTACTGGTGGCCTTCCAGATTATO^ 

CCCCAATCCCATCAAAGTGACCCATCGGTGCTACATCCTTGAGAATGACACAGTCCAG 

TGCGACTTGGACCTGTACAAGTCCCTGCAGGCTtGGAMGACCACAAGCTGCACATC 

GACCATGAGATCGAAACCCTGCAGAACAAAATTAAGAACCTTCGAGAAGTCAGGGGT 

cacctgmgmgmgcgaccggmgaatgtgactgccataaaatcag™ 

CMCACAMGGCCGTCTCMGCACAAAGGCTCCAGCCTGCACCCmCAGGAAGGG 

TCTGCAGGAGMGGACMGGTGTGGCTGCTGCGGGAGCAGAMCGCAAGAAGAAA 

CTGCGCAAGCTGCTCAAACGGCTGCAGAACAACGATACGTGCAGCATGCCCGGCCT 

CACGTGCTTTACCCACGACAACCACCACTGGCAGACGGCGCCACTCTGGACGCTGG 

GGCCGTTCTGCGCCTGCACCAGCGCCAACAACAACACGTACTGGTGCTTGAGGACC 

.^^^^^^^^^^ 

CTATGAACAATACAGGCAGTTTCAGCGTCGAAAATGGCCAGAAATGAAGAGACCTTCT 
TCCAAATCACTGGGACAGCTATGGGAAGGTTGGGAAGGCTAAgcggccatagagagaggaac 
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ctccaaaaccaggggcctcgtgtggctgcccaggccatgcaaaaaacacccgattcccagaagatgaatgttggaact 

gggagacctgacagaaggcagggcctgctcttgggacaggaaatcctggaggacagcgcctggactttccgatgctca 

gtttctttgccctgctttgctctggatcaaacctcactggctgctctgggatgcgtgctcacacctggagtctctgctcaccctttc 

agaggctcacaaagacaaaggaactaatttccatggacacttcctccagagatggaaattgctgggattcgcccactcct 

cccctgcacccctcccccagtcatctagggaagcaagcttgttttaaccttcttactctttggagaaagcacggacatccca 

ggtgctgtcaacctcacagtcttgacaaagtctatagcacaaaacagtaccattcaccaggctggttgacctggctggctc 

agaagctgccttcaccacatacatgaccgctcacacgtaaccaacacagggaattgtaggggaatctcactaatatgaa 

atcccgcttttcaagagtcgcggtgtcaataaacgctgtggctaggatcaaggataatcccttgagctttcagacatttattcct 

gcccgggattcgttcctttgttatccatcccagaactgatgtttttctaaggtacegaaaccccaagttgatgtgtgtcctgtgtttt 

aatgacattgtatttgtaaagttttgtagtataagtaccatcttacagtgttcctgcccccagccaatgtctagctattggtatgaa 
aaaaaaatctttgaatttttgtaaaaaaaaaaaaaaaa 
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>mouse SULF2 protein (translation of ORF) 

MAPPGLPLWLLSTALLSLLAGSSAFLSHPRLKGRFQRDRRNIRPNIILVLTDDQDVELG 

SMQVMNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSS 

PSWQAQHESRTFAVYLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFY 

NYTLCRNGVKEKHGSDYSTDYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHG 

PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWIMRYTGPMKPIHMEFTNMLQRKR 

LQTLMSVDDSMETIYDMLVETGELDNTYILYTADHGYHIGQFGLVKGKSMPYEFDIRV 

PFYVRGPNVEAGSLNPHIVLNIDLAPTILDIAGLDIPADMDGKSILKLLDSERPVNRFHL 

KKKLRVWRDSFLVERGKLLHKREGDKVNAQEENFLPKYQRVKDLCQRAEYQTACE 

QLGQKWQCVEDASGTLKLHKCKGPMRFGGGGGSRALSNLVPKYDGQSSEACSCD 

SGGGGDYKLGLAGRRKLFKKKYKTSYARNRSIRSVAIEVDGEIYHVGLDTVPQPRNL 

SKPHWPGAPEDQDDKDGGSFSGTGGLPDYSAPNPIKVTHRCYILENDTVQCDLDLY 

KSLQAWKDHKLHIDHEIETLQNKIKNLREVRGHLKKKRPEECDCHKISYHSQHKGRL 

KHKGSSLHPFRKGLQEKDKVWLLREQKRKKKLRKLLKRLQNNDTCSMPGLTCFTHD 

NHHWQTAPLWTLGPFCACTSANNNTYWCLRTINETHNFLFCEFATGFIEYFDLSTDP 

YQLMNAVNTLDRDVLNQLHVQLMELRSCKGYKQCNPRTRNMDLGLRDGGSYEQYR 

QFQRRKWPEMKRPSSKSLGQLWEGWEG 



FIG. 11B 



U.S. Patent Application Serial No.: To Be 
Assigned 

Title: Sulfatases and Methods of Use Thereof 

Filing Date: December 21, 2001 

Paula A. Borden (Reg. No. 42,344) 

(650) 833-7710 Attorney Docket No. UCAL230 

Sheet 24 of 26 

FIG. 12 

G nomic Organizati n fhuSULF2g ne 

numbers represent base pairs 



Contig 


exon 


start 


end 


length 


gap 




1 


66100 


66668 


568 








28587 




2 


95255 


95529 


274 




i 




20271 


159532 


3 


115800 


116039 


239 








34042 




4 


150081 


150232 


151 




>13577 


II 


5 


1508 


1677 


169 




2152 












>5146 




6 


4672 


4822 


150 






— ~- 




m - 




" 1266 




1 


6088 


6263 


175 














4190 


in 




"^453 


10581 




iHfli 










1543 


17546 




12124 


12180 


56 












~ 455 




10 


12635 


12764 


129 


■ 












4101 




11 


16865 


^17060 


* 1 95* 




>4971 




12 


4486 


4714 


228 


1:1*111 








nil — § 
- — ■ 


\ 


308 




13 


5022 


5118 


96 






si.il 




WW 


%' 


564 




14 


5682 


5776 


94 


m 












1010 




15 


6786 


6845 


59 








508 


IV 


16 


7353 


7522 


169 






241 


87036 


17 


7763 


7905 


142 






1225 




18 


9130 


9253 


123 








2043 




19 


11296 


11329 


33 








245 




20 


11574 


11627 


53 








1007 




21 


12634 


13620 


986 





US. Patent Application Serial No.: To Be 
Assigned 

• Title: Sulfatases and Methods of Use Thereof 
Filing Date: December 21, 2001 
Paula A. Borden (Reg. No. 42,344) 
(650)833-7710 Attorney Docket No. UCAL230 
Sheet 25 of 26 



Structure of 
human sulf- 
1 and sulf-2 
proteins 
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FIG. 13 
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Angiogenic factor (e.g. VEGF) 




sulfatase 
induction 



•Removal of key sulfate from C-6 
of GlcN or GlcNAc within heparan 
sulfate GAGs. 

•Release of sequestered 
angiogenic factor 

•binding to angiogenic receptor 
HS 



Quiescent Endothelial Cell 




Proliferating Endothelial Cell 
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